Endothelium-dependent effects of cigarette smoke components on tone of porcine intrapulmonary arteries in vitro.
The acute effects of cigarette smoking on the pulmonary vasculature are poorly understood--both vasodilatory and vasoconstrictive effects have been described. To investigate the mechanisms involved, strips of pig intrapulmonary arteries with and without intact endothelium were exposed to an extract of cigarette smoke made by bubbling smoke through phosphate-buffered saline. After contraction with norepinephrine (2.5 X 10(-7) M), smoke extract (concentration range 0.001 to 0.5%) caused a biphasic response in strips with intact endothelium--relaxation at lower concentrations and contraction at higher concentrations. Both relaxation and contraction responses were absent in strips without endothelium. Blockade of muscarinic, beta adrenergic, serotonergic, and histamine type 1 and 2 receptors did not alter the effects. Indomethacin (5 X 10(-6) M) or acetylsalicylic acid (10(-4) M) blocked the relaxation but not contraction effects of smoke extract, suggesting that relaxation was due to cyclooxygenase products of arachidonic acid. Nicotine caused endothelium-dependent contraction of intrapulmonary arteries and the contractile effects of both nicotine and smoke extract were blocked by hexamethonium (10(-6) M). However, the contractile effects of cigarette smoke components are more potent than those of nicotine. These findings help explain previously described acute effects of smoking on the pulmonary vasculature and provide insight into the mechanisms involved.